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Abstract

HIV prevention goals in the United States include reducing new HIV infections among people in the South Census region
(commonly referred as the South). Using data reported to the National HIV Surveillance System, we examined trends in HIV
diagnoses in the South, including the Deep South and Other South, during 2012-2017. Although diagnosis rates declined
in all regions during the time period, declines were greater in all other regions compared to the Deep South, with the excep-
tion of the West region. Moreover, the South continues to have a diagnosis rate 50% higher (65% higher in the Deep South)
than that of any other region. Diagnoses in the Deep South increased among some groups, including men who have sex with
men, persons aged 25-34 years and Hispanics/Latinos. These findings highlight the need to further strengthen interventions
in the South, particularly among communities of color and young adults.

Keywords HIV - United States - South Census region - Disparities

Introduction

The disproportionate impact of HIV on the South Census
region of the United States (“the South”: Alabama, Arkan-
sas, Delaware, District of Columbia, Florida, Georgia, Ken-
tucky, Louisiana, Maryland, Mississippi, North Carolina,
Oklahoma, South Carolina, Tennessee, Texas, Virginia, and
West Virginia) has been well-established [1-6]. Lower rates
of retention in HIV care and poorer HIV survival have also
been documented in the region [5—7]. These disparities may
be related to factors including increased HIV-related stigma,
discrimination, and poverty, which disproportionately affects
the region as a whole, and blacks/African Americans in the
South in particular [2, 5, 8]. National HIV prevention goals
focus on reducing new HIV infections and HIV-related
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disparities, and include people living in the South as a pri-
ority population [9].

Previous analyses have documented higher proportions of
diagnoses in the South via heterosexual transmission, and
among women and blacks/African Americans, compared to
other regions [10, 11]. Several urban areas in the South,
including Memphis, Miami, Atlanta, and Baltimore, have a
particularly high prevalence of HIV and may in part contrib-
ute to higher rates in the region [3]. However, disparities in
the region are not limited to urban areas, as HIV diagnoses
have been shown to be more common in smaller metropoli-
tan areas with < 500,000 population and nonmetropolitan
areas in the South compared to areas of similar population
in other regions of the United States [5]. People living in
rural areas often have less access to resources and services
for management of chronic illness, including HIV, than those
living in nonrural areas [12].

HIV diagnosis rates across the South are not homoge-
nous, and the area considered the “Deep South” has par-
ticularly poor health outcomes for HIV as well as other
health conditions [4, 13]. Reif et al. [2, 4] defined the “Deep
South” as nine states (Alabama, Florida, Georgia, Louisi-
ana, Mississippi, North Carolina, South Carolina, Tennessee
and Texas) (Fig. 1). According to their findings, the HIV
diagnosis rate in these Deep South states in 2014 (24 per
100,000 persons) was 45% higher than in the Other South
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Fig.1 United States by U.S.
Census regions, with Deep
South stratification

states (Arkansas, Delaware, District of Columbia, Kentucky,
Maryland, Oklahoma, Virginia, and West Virginia), which
had a combined rate similar to the U.S. average (both 17 per
100,000 persons) [2].

Though HIV diagnoses are declining overall, national
HIV prevention goals will be difficult to achieve without
continued progress, particularly in the South [9]. Moni-
toring progress toward national HIV prevention goals
requires assessing progress over time. We examined trends
in HIV diagnoses among persons aged 13 and older dur-
ing 2012-2017 in the South region of the United States
(including both Deep South and Other South) and other
U.S. regions by key characteristics (age group, race/ethnic-
ity, transmission category and urban/rural classification)
using data reported to the National HIV Surveillance Sys-
tem (NHSS) through December 2018. This analysis provides
new information on trends in HIV diagnosis in the South,
enabling more focused prevention approaches.

Methods
Data Collection

This analysis used NHSS data reported to CDC as of
December 31, 2018, on persons with HIV diagnosed during
2012-2017. Data were reported by surveillance programs of
local, territorial, and state health departments of 50 states
and the District of Columbia (D.C). Most cases are identified
by health departments through routine reporting of results
of laboratory test for HIV infection, and case reports are
completed with demographic, risk, and clinical information.
HIV surveillance records in the jurisdiction are updated as
additional information is submitted to the health department
in accordance with mandatory reporting regulations. De-
identified data are then reported to CDC NHSS.

. Deep South

[ othersoutn

[5] northeast
I:I Midwest
[] west

Data on race/ethnicity were collected by health depart-
ments and reported to CDC in accordance with the Office
of Management and Budget (OMB)’s 1997 Revisions to the
Standards for the Classification of Federal Data on Race and
Ethnicity [14]. Because of small case counts among Native
Hawaiians/Other Pacific Islanders, we combined this cat-
egory with the Asian race/ethnicity category into a category
called “Asian/Pacific Islander”, consistent with other federal
statistics [15]. Persons classified as “Hispanic/Latino” can
be of any race. Persons in other categories of race/ethnicity
were not known to be of Hispanic/Latino ethnicity.

Transmission category represents the risk factor by which
someone most likely acquired HIV (men who have sex with
men [MSM], injection drug use [IDU], MSM and IDU, het-
erosexual contact, or other). Persons with more than one
reported risk are classified in the transmission category
listed first, with the exception of men who had sexual contact
with other men and injected drugs, which forms a separate
category of its own; persons in this category are not counted
for both MSM and IDU transmission categories separately.
Multiple imputation was used to assign transmission cat-
egory to cases reported without an identified risk factor [16,
17].

Cases were assigned to their county and state of residence
at time of HIV diagnosis. States were classified according to
the four U.S. Census regions as defined by the U.S. Census
Bureau (Northeast, Midwest, South and West) [18]. Counties
were classified using the 2013 National Center for Health
Statistics’ Urban—Rural Classification Scheme for Counties,
which assigns each county to one of six categories [19]. Four
of the six county categories are considered metropolitan, as
they contain Metropolitan Statistical Areas (MSAs): large
central metro (counties in MSAs of one million or more
population that contain at least 250,000 inhabitants of any
principal city of the MSA, or have the entire population of
the largest principal city of the MSA); large fringe metro
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(counties in MSAs of one million or more population that
did not qualify as large central metro counties); medium
metro (counties in MSAs of 250,000 to 999,999 persons);
and small metro (counties in MSAs of less than 250,000
persons). Nonmetropolitan county categories include mic-
ropolitan (counties in micropolitan statistical areas) and
noncore (nonmetropolitan counties that did not qualify as
micropolitan) [20].

Data Analysis

We used national HIV case surveillance data to calculate
the annual number of reported HIV diagnoses and diagno-
sis rates in the United States reported during 2012-2017.
All rates were calculated using population denominators
from the U.S. Census Bureau for 2012-2017 and were
per 100,000 population. We included data for persons
aged > 13 years reported to CDC through December 2018.
We summarized the data by U.S. Census region and further
stratified the South region into Deep South (Alabama, Flor-
ida, Georgia, Louisiana, Mississippi, North Carolina, South
Carolina, Tennessee and Texas) and Other South (Arkansas,
D.C., Delaware, Kentucky, Maryland, Oklahoma, Virginia,
and West Virginia; Fig. 1). Next, for the Deep South, we
calculated HIV diagnosis rates during 2012-2017 by age at
diagnosis, race/ethnicity, transmission category, and urban/
rural classification. Differences in annual rates were reported
when the rates differed by at least five percent.

When examining temporal trends, we determined the
estimated annual percent change (EAPC) [21, 22]. We

Fig.2 Trends in HIV diagnosis,
2011-2016, United States, by
region including Deep South.

22'3\21 g—21.9 21.9

calculated the EAPC and 95% confidence intervals (CIs)
in diagnosis rates by using a binomial distribution. Because
of unknown population denominators, case counts (rather
than rates) were used to analyze diagnoses by transmission
category; the EAPC in case counts were calculated by using
a Poisson distribution. We analyzed the data using SAS ver-
sion 9.4 (SAS Institute, Cary NC) and considered trends
statistically significant if the EAPC CI excluded 0. Trends
described as stable were those not found to be statistically
significant.

Results
Trends in HIV Diagnosis Rates by Region

During 2012-2017, of the 237,663 persons aged 13 years
and older diagnosed with HIV in the United States, 50%
(120,485) resided in the South, with the nine Deep South
states accounting for 82% (98,502) of diagnoses in the South
and 41% overall. HIV diagnosis rates in 2017 were highest
in the South (19.0 per 100,000), followed by the Northeast
(12.6), West (11.7), and Midwest (8.8). Rates declined over
time in all regions (Fig. 2). Declines in rates over time were
most pronounced in the Northeast (EAPC —4.3; CI —4.8,
—3.7). Although the South experienced declines in diagno-
sis rates (EAPC —1.5; CI — 1.8, —1.2), the South had the
highest rates per year (20.9 per 100,000 in 2012 and 19.0 in
2017) compared to all other regions (Fig. 2).

21.6\
20.7 Deep South, EAPC -1.0*

The Deep South is defined as
Alabama, Florida, Georgia,
Louisiana, Mississippi, North
Carolina, South Carolina,
Tennessee and Texas. Other 158 16.1
South is defined as Arkansas,
Delaware, District of Colum-
bia, Kentucky, Maryland,
Oklahoma, Virginia, and West
Virginia. Rates are per 100,000
population for all persons aged
13 and older. *Denotes statisti-
cal significance (EAPC 95%
confidence interval does not
include 0)
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Annual rates in the Deep South, while declining (EAPC
—1.0; CI — 1.3, —0.6), were higher than rates in all other
regions every year (Fig. 2). Rates in the Other South region
were lower than those in the Deep South and declined more
steeply (EAPC —4.0; CI —4.7, —3.2), but also exceeded
rates observed in all other regions.

Differences and Trends in HIV Diagnosis Rates
in the Deep South

Table 1 displays HIV diagnosis rates in the Deep South
during 2012-2017 by state, race/ethnicity, age, transmis-
sion category, and urban/rural category. During 2012-2017,
diagnosis rates declined in Tennessee (EAPC —4.2; 95% CI
—5.8, —2.6), Georgia (—1.0; CI — 1.9, —0.1), and Texas
(—1.5; CI —2.2, —0.8). Diagnosis rates declined among per-
sons of multiple races (EAPC —13.6; CI —15.5, —11.6),
blacks/African Americans (EAPC —1.8; CI —2.3, —1.3),
and whites (EAPC —0.9; CI — 1.7, —0.2). Statistically sig-
nificant increases in diagnosis rates were observed among
American Indians/Alaska Natives (EAPC 12.5; CI 1.9, 24.3;
results should be interpreted with caution because of small
sample sizes) and Hispanic/Latinos (EAPC 0.9; CI1 0.1, 1.7).
HIV diagnosis rates among Asians/Pacific Islanders were
stable (EAPC 0.7; CI —2.9, 4.4). HIV diagnosis trends var-
ied by age, with diagnosis rates increasing over the time
period among those aged 25-29 (EAPC 3.5; CI 2.6, 4.4)
and 30-34 (EAPC 2.6; CI 1.6, 3.7). HIV diagnosis rates
declined among those aged 40-59 years (Age 40—44: EAPC
—5.6; CI —6.8, —4.4. Age 45-49: EAPC —-6.7; CI - 7.9,
—5.6. Age 50-54: EAPC —2.3; CI -3.7, — 1.0. Age 55-59:
EAPC —2.0; CI —3.6, —0.3). Trends for all other age groups
were stable. By transmission category, the number of HIV
diagnoses increased among men reporting MSM contact
(EAPC 1.5; CI 1.0, 2.0). HIV diagnoses in the Deep South
also decreased among women reporting injection drug use
and heterosexual risk factors (EAPC —2.6; CI —5.0, —0.1
and EAPC —1.2; —2.1, — 0.4, respectively). The number of
diagnoses related to other transmission modes was stable.
HIV diagnosis rates declined over the time period in large
central and fringe metro areas (EAPC —2.0; CI —2.5, — 1.5
and EAPC —0.8; CI — 1.7, — 0.0, respectively) as well as
in micropolitan and noncore areas (EAPC —2.9; CI —4.5,
—1.3, and EAPC -2.1, CI —4.0, — 0.2, respectively). HIV
diagnosis rates in medium and small metro areas were stable.

In 2017, HIV diagnosis rates in the Deep South were
highest in Georgia (30.0 per 100,000 population), Louisiana
(26.1), and Florida (25.5). By race/ethnicity, 2017 rates were
highest among blacks/African Americans (56.5) followed
by persons of multiple races (31.7) and Hispanic/Latinos
(24.4). By age, the highest diagnosis rates in the Deep South
during 2017 occurred among persons aged 25-29 (48.4),
followed by those aged 20-24 years (44.6) and 30-34 years

(38.1). Most 2017 diagnoses in the Deep South among males
were attributable to MSM contact (81%) and among females,
to heterosexual contact (90%). HIV diagnosis rates in the
Deep South in 2017 were highest in large central metro areas
(31.4), followed by large fringe (18.2) and medium metro
(17.3) areas. Combined, these three categories accounted
for about 80% of diagnoses in the Deep South.

Characteristics of 2017 HIV Diagnoses by Region

Table 2 displays characteristics of 2017 HIV diagnosis rates
and counts in the Deep South, Other South, and all other
regions (hereinafter referred to as non-South). Rates were
higher in the Deep South compared to rates in Other South
and non-South regions among all races/ethnicities, with the
exception of American Indian/Alaska Native populations,
among whom rates were highest in non-South regions. For
all age groups, rates were also higher in the Deep South than
in Other South, and Other South had higher rates than non-
South regions. A lower percentage of diagnoses in the Deep
South were attributable to injection drug use compared to
non-South regions (4.3 vs. 7.5%), and proportionally more
HIV transmissions were attributable to heterosexual con-
tact compared to non-South regions (11.7% among men and
89.7% among women in the Deep South, compared to 6.9%
among men and 81.1% in non-South regions).

By urban-rural classification, 37% of people living in
more populated areas (large central and fringe metro areas
combined) of the United States resided in the Deep South
in 2017, while 54% of persons residing in less populated
areas of the country (medium and small metro, micropolitan,
and non-core areas) resided in the Deep South at diagnosis.
Rates in large central metro areas of the Deep South were
nearly twice as high, and those in large fringe metro and
medium metro areas of the Deep South were more than dou-
ble, compared to corresponding areas in non-South regions.
In less populated micropolitan and noncore areas, differ-
ences were even more pronounced. In all urban/rural clas-
sification levels, diagnosis rates in the Other South region
fell between those of the Deep South and non-South regions.

Discussion

Despite public health efforts, the South continues to be dis-
proportionately affected by HIV, with a diagnosis rate 50%
higher than that of any other region. These differences are
primarily driven by high rates in the nine Deep South states,
which account for more than 80% of HIV diagnoses in the
South. Although HIV diagnosis rates are declining in the
South overall, rates among Hispanics/Latinos and Ameri-
can Indians/Alaska Natives are increasing in the region, and
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Table 2 HIV diagnosis among adults and adolescents by demographic characteristics and region, 2017, United States

Deep South Other South All other regions

No. Rate % No. Rate % No. Rate %
Total 16,291 20.7 42.6 3340 13.6 8.7 18,593 11.0 48.6
Race/ethnicity
American Indian/Alaska Native 26 7.7 0.2 31 9.4 0.9 153 11.8 0.8
Asian/Pacific Islander 175 6.6 1.1 51 4.8 1.5 776 6.3 4.2
Black/African American 8534 56.5 524 1861 43.9 55.7 6130 43.8 33.0
Hispanic/Latino® 3711 24.4 22.8 354 20.0 10.6 5537 19.7 29.8
White 3542 8.0 21.7 923 5.5 27.6 5455 4.9 29.3
Multiple races 303 31.7 1.9 120 23.6 3.6 542 17.6 2.9
Age at diagnosis
13-19 813 9.4 5.0 163 6.2 4.9 799 44 43
20-24 2818 44.6 17.3 591 29.9 17.7 3025 22.0 16.3
25-29 3266 48.4 20.0 685 33.0 20.5 3746 25.8 20.1
30-34 2400 38.1 14.7 482 24.5 14.4 2740 20.0 14.7
35-39 1801 29.3 11.1 369 19.2 11.0 2112 16.1 114
40-44 1233 21.2 7.6 261 14.8 7.8 1499 12.5 8.1
45-49 1213 19.8 74 237 12.5 7.1 1499 11.6 8.1
50-54 1098 18.0 6.7 223 11.3 6.7 1341 10.1 7.2
55-59 806 13.1 4.9 143 7.1 43 926 6.7 5.0
60-64 467 8.4 29 97 53 29 515 4.1 2.8
65+ 376 2.6 2.3 89 1.9 2.7 391 1.2 2.1
Transmission category: male
Male-to-male sexual contact 10,673 - 82.3 2058 - 79.7 12,713 - 82.6
Injection drug use 377 - 2.9 116 - 4.5 821 - 5.3
Male-to-male sexual contact and injection drug use 399 - 3.1 126 - 4.9 766 - 5.0
Heterosexual contact® 1515 - 11.7 283 - 10.9 1059 - 6.9
Other® 10 - 0.1 1 - 0.0 24 - 0.2
Transmission category: female
Injection drug use 325 - 9.8 109 - 14.4 581 - 18.1
Heterosexual contact® 2975 - 89.7 644 - 85.1 2603 - 81.1
Other® 16 - 0.5 4 - 0.5 27 - 0.8
2013 Urban—rural classification scheme for Counties
Large central metro 6955 314 43.5 1032 294 31.0 11,217 19.3 60.5
Large fringe metro 3150 18.2 19.7 1407 14.9 423 3209 7.8 17.3
Medium metro 3515 17.3 22.0 427 10.6 12.8 2488 7.7 13.4
Small metro 1102 14.8 6.9 177 7.4 53 912 6.1 4.9
Micropolitan 754 11.6 4.7 143 6.0 43 504 3.6 2.7
Noncore 513 10.5 32 138 4.9 4.2 218 2.7 1.2

The Deep South is defined as Alabama, Florida, Georgia, Louisiana, Mississippi, North Carolina, South Carolina, Tennessee and Texas. Other
South is defined as Arkansas, Delaware, District of Columbia, Kentucky, Maryland, Oklahoma, Virginia, and West Virginia. Rates are per
100,000 population for all persons aged 13 and older. Rates are not calculated by transmission category because of the lack of denominator data

“Hispanics/Latinos can be of any race

YHeterosexual contact with a person known to have, or to be at high risk for, HIV infection

‘Includes hemophilia, blood transfusion, and risk factor not reported or not identified

rates among blacks/African Americans and whites remain

higher in the South than other regions.

HIV diagnosis rates in the Deep South were highest in
metropolitan areas, but differences between diagnosis rates

@ Springer

in less populated areas were much wider when compar-
ing the Deep South to non-South regions, with the rate in
noncore areas nearly four times as high in the Deep South
as in non-South regions. The number of HIV diagnoses in
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less populated areas (medium and small metro areas, mic-
ropolitan areas, and noncore areas combined) of the Deep
South outnumbered those in less populated areas of all other
regions of the country combined. Lower rates of retention
in care and viral suppression have been documented among
persons with HIV living in rural areas, for reasons includ-
ing lack of availability of services and support and greater
stigma [12]. Poor care retention can lead to poor health out-
comes, high HIV prevalence, and increased HIV transmis-
sion [23]. In the Deep South, it is particularly important
that HIV prevention and care efforts have adequate reach
into rural areas. Structural and relational interventions (e.g.
transportation, appointment reminders, peer navigators) may
help address barriers related to access and stigma [24].

CDC recommends annual (or more frequent) HIV testing
for some groups, including sexually active MSM at risk for
HIV infection, people who inject drugs, and those with part-
ners with HIV [25]. Those testing positive should be linked
to and retained in medical care, supporting achievement of
viral suppression. People with HIV who take HIV medicines
as prescribed and achieve and maintain an undetectable viral
load have effectively no risk of sexually transmitting HIV to
their HIV-negative sexual partners [26]. Persons at high risk
who test negative for HIV should be provided prevention
services, including behavioral counseling and preexposure
prophylaxis (PrEP).

The findings in the report are subject to the following
limitations. First, diagnoses reported may not be representa-
tive of all persons with HIV because not all infected persons
have been tested, tested at a time when the infection could be
detected and diagnosed, or reported to the surveillance sys-
tem. Second, some HIV diagnoses are reported without an
identified risk; multiple imputation was applied to correct for
missing risk factor information. Third, changes in HIV diag-
nosis rates may reflect true changes in incidence, changes in
testing, diagnosis or reporting, or a combination of factors.
Future analysis to estimate incidence or to examine trends in
testing behaviors may provide additional insight.

Conclusion

The South continues to be disproportionately affected
by new HIV diagnoses, especially the Deep South. In
addition, HIV diagnoses in the Deep South are increas-
ing among Hispanic/Latinos, American Indians/Alaska
Natives, MSM, and persons aged 25-34 years. Prevention
efforts are needed to continue addressing persistent dis-
parities in HIV diagnoses among these populations living
in the Deep South. It is important that HIV prevention and
care programs ensure adequate reach into rural areas of
the Deep South and work to reach people where they are
with interventions that address specific needs related to

access and stigma (e.g. transportation, housing, appoint-
ment reminders, peer navigators). Further work to examine
trends more closely by demographic groups (for instance,
young MSM by race/ethnicity and geographic area) may
help to identify additional specific areas of need.
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